ABSTRACT
Introduction
Temporomandibular joint disorders (TMD) are a group of musculoskeletal conditions, which are considered the main cause of non-dental originated orofacial pain. These disorders comprise the second most common musculoskeletal pain condition following, low back pain. [1] Its prevalence has been reported to have a wide range from 16.3 to 68% in the adolescences [2] and up to 43% in general adult population. [3] TMD is a disease of multifactorial origin. Studies have shown that these conditions are associated with anxiety and depression, parafunctional oral habit, poor socioeconomic level, and genetic factors. [4] [5] Women are more likely to develop TMD, probably due to the influence of behavioral, hormonal, anatomic, and psychosocial causes. [6] TMD is characterized by a various sign and symptoms directly related to the joint, which are pain or tenderness in the region of the temporomandibular joint (TMJ) and pre-auricular areas, limitation in the mouth opening, or TMJ sounds during jaw movement. [7] A variety of less-common complaints such as tinnitus, depression, otolaryngological symptoms such as hearing impairment or loss, ear plugging sensation and earache, difficulties in swallowing, and vertigo might also be present in some patients. [5, 8] Previous studies reported that a number of patients with TMJ disorders might undergo anatomical changes in bony and/or soft tissues of temporomandibular joint.
[9] TMJ anatomy could be evaluated by means of various techniques including panoramic radiography, transcranial radiography, cone-beam computed tomography (CBCT), and magnetic resonance imaging (MRI). [10] CBCT is a reliable modality for the assessment of the osseous defects of the TMJ. [11] CBCT is comparable to computed tomography (CT) in accuracy, however;
CBCT requires less radiation exposure and therefore is preferable to CT. [12] CBCT imaging of the TMJ can provide a lot of information about osseous changes including osteophyte, erosion, flattening, subchondral bone sclerosis, ankylosis and pseudocysts. [13] Previous studies have reported that a few patients without TMD could demonstrate structural damage in TMJ. [14] Therefore, it is crucial to understand whether the radiographic findings correspond to the presence of TMD-related complaints or not. The aim of this study was to evaluate the bony changes of TMJ in the symptomatic subjects with TMD and compare them with asymptomatic subjects by employing CBCT images.
Materials and Method
This study was conducted on the subjects who sought CBCT data of all participants in both groups were evaluated in axial, coronal, and sagittal sections by two expert oral radiologists; however, the authors have decided to present the sagittal images in this report for consistency. For determining the plan of reference, we used the same protocol as that of Tabrizi et al. [16] The statistical analyses were performed by adopting SPSS (version 15, IBM, USA) using chi-square test to verify the differences in frequencies of joint derangements between symptomatic and asymptomatic groups. Statistical significance was set at 0.05.
Results
The study sample comprised of 9 males (30%) and 21
females ( vs. 3.3%; p= 1.000) and increased joint space (5% vs. 5%; p= 1.000). [20] and CT examinations expose patients to higher doses of radiation. [12] This study compared the incidence of TMJ alteration in patients with and without TMD-related complaints. The osseous changes were detected in 90% and 86.7% of joints in symptomatic and asymptomatic groups, respectively. In a study enrolled on children with TMJ dysfunction by Sanchez-Woodworth et al.
[21] using multidirectional tomography to both joints, arthrography, computed tomography (CT), or magnetic resonance (MR) of one or both joints the frequency of alteration of the TMJ was reported in 85% of patients.
Similarly, Wiberg and Wänman [22] found a high prevalence (66%) of temporomandibular joint alteration based on TMJ tomography in young patients with signs and symptoms of temporomandibular disorders. In another study performed by Price et al. [23] , the incidental findings of TMD have been reported to be 15.4% in CBCT images. MRI study on asymptomatic volunteers by Katzberg et al. [24] showed a 33% prevalence of disc displacement. Although a different imaging modality was used in that study, the reported prevalence was lower than the CBCT findings in asymptomatic group of the current study. The unequivocal accuracy of CBCT in bony changes would explain this difference.
The high frequency of bony changes in the asymptomatic group may have happened due to the unwanted selection of individuals with problems in anatomic regions close to TMJ, though they have not presented TMJ complaints. Actually, the evaluated asymptomatic subjects in our study were not a sample of normal population but patients with dental or facial disorders other than TMJ. This finding may suggest that the disorders involving such structures may be associated with the development of bony changes in TMJ. In accordance to this finding, Edwards et al. [25] reported that TMJ alterations represented 12.6% of incidental findings in CBCT of 427 orthodontic patients. Previous studies demonstrated a prevalence of 3.9% to 6.2% of TMJ changes in CBCT images of patients assessed for dental implant. [26] [27] In addition, the high prevalence of bony changes among the asymptomatic group could be attributed to compensatory potential of TMJ. Since the joint encompasses various adaptive mechanisms, the structural damages may be asymptomatic or minimally apparent for a long time. [28] Our findings highlight a similar incidence of structural alterations between symptomatic patients and asymptomatic subjects. Corresponding to our results, Okur et al.
[29] evaluated the TMJ by using CT and reported no significant difference in joint space between patients with TMD complaints and asymptomatic group. Wiese et al. [30] clinically-relevant radiographic findings related to the TMJ in 25% of cases, while 11% showed relevant X-ray findings not related to TMJ disorder. In contrast, Cevidanes et al. [34] found that patients with painful TMJ had a significantly higher frequency of degenerative condylar changes compared to asymptomatic individuals.
The most frequent joint derangement in symptomatic group was flattening (73.3%) followed by osteophyte (43.3%), which was in contrast with findings of Nah et al. [35] 
Conclusion
In conclusion, there is a high prevalence of bony changes visible on CBCT imaging in all subjects, with or without TMD. Findings of this study revealed that the incidence of various TMJ derangements on CBCT images were comparable between symptomatic patients with TMJ disorder and asymptomatic individuals, suggesting that CBCT imaging might not be necessary for TMD patients and more attention should be given to clinical examination.
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